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ABSTRACT : PURPOSE: To provide a suscepter for a vapor-phase epitaxy device with superior 
durability against a fluorine system plasma, and a protecting structure for a wiring. 

CONSTITUTION: In a suscepter device provided in a vapor-phase epitaxy reaction 
chamber, a suscepter block 11 on which a wafer is placed is made of aluminum nitride, 
and a high-frequency electrode 12 and a metallic heater 13 are embedded inside, and at 
least a sidewall is constituted of ceramic. Then, this device is provided with a supporting 
stand 2 for supporting the suscepter block 11 at an opening edge from the back face, and 
a gas-supplying tube, mass flow controller 32, and gas cylinder for pouring inert gas into 
the supporting stand 2 with a pressure higher than the air pressure of gas in the 
surrounding of the supporting stand 2. A wiring 12a for a high-frequency electrode and 
wirings 13a and 13b for a metallic heater pulled out of the back face of the suscepter block 
1 1 are derived through the sprouting stand 2 to the outside. 
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ij^zjfx-i'u'^B 1 ^:n^UTmas7 9 tci^iss^nTt/^ 

20 

[0 0 6 8] n> hD — ^ 7 7ti. 3l^m^t4 5;&^^C0^ 
^^^ttZX-r y^8 lOON ' OFF^t7V^t:-:5^4 
S^ftfiJ^^-r^ t^tC. X-r ty^7 3 00N • OFF&ff 
R F 05 $iri3?i & fefr , 

[0 0 6 9] rL<D^m^m^^x'^m^m^±^\zs \ 02 
m-^m^'r^:^mz'Di.^xm.m'r^. 

CO 0 7 0] X-f-z^S 1 ^ONtCL, mu7 9 

-feT^^^^xA^^T^U-hS Q<DUm^7 0 O^CJIJ^il:: 

STfinl^-r^o :;*:tx-tJ-k>^i5">xA^ltr^v-h3 9± 
[0 0 7 1] s i 02 m'^m^3 5±\zmmis-^^xm 

x\t. h;^^3 1 CD^tC^>S i 02l^*^Jt^$n^o ii 

[0 0 7 2] ^T. Il:^;^fXta#^y XJl/^m3 3/j^e»7 
•;/^^://X^^AU. ^nttfetC, X<^y^7 3^0 

Nicbr'9-fey5^gfiti;iiSit^nfcRF<J^^m*«^4 1 
tiei1sf:^xi!a^yX>'l-^©3 3tttmfch^&;tiP^^o iin 
('cfcO> Sf&^3 iF^g|lli:7.y;^:^x(^)7'^Xv4^^t 
JS^^3 1 PMIEBcOS i O2 t)^x.^y^>^^nxm 

[0 0 7 3] z.<D^^. t^-t::/^'^7x>'^3£;^t:/^-h 3 
9<DJ^ntLx. y^ymm':fyXT3mzmnrcmtr 

50 ;U^-^A&fflViTViS. C:cOfcJ6. •9-fey^'!7xA^ 
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(0 0 7 4] ^^\z. R^^mmmm4i\tD'-tz^^^ 

^biiSti, mi¥2 5p^o:>V-\^m^^y^ym:ffy.m\zJ: 

[0 0 7 5] u^. :^^mm\zm^cvDmm:\t. s i 
ot m\z^i^'r^>^::^^>^co^m?hm<Dm0Si,hmm 
i:t€^o ^ft. ±^mmm\z%^cYD^m\t. rf^y 

X-^cvD (PECVD) ^r'b^^.^§^:a:^^T#^. z. 
[0 0 7 6] 0- I oox:(D^wrcmmT^^i. mitr 

^ H tm^%Wif3^~^^^tt^ 6 5 0-7 5 0 t:(Di^2a 

y^ytmmx^-f^ i^^}zi>ti-n-^ Y\tmnx\.f)^^ 

[0 0 7 7] ^S^JS^fiJ 

mz. ifmm(Dmz^mm\z%^^'t,:f^mm^mi2 
[0 0 7 8] ^mmz%^^o \ -D(Dmmm^m'i 2- 

i^JfjqjBEISSgifc (PAD) ^^>^t.^T^'fbT;u^r:'i7A7; 

)VBi=~y^i.m\z\t.-^'t.~f^<D^\sM.<^n'^^^v^'^<^ 

ifS: V ^ cfc 5 jffi Till tXT V ^ ^ , 

[0 0 7 9] [^1 2H^^M*3J604t£::^l^^^'r%coT& 

^. ^jLj\-%^zrv- hmw 1 0 0 (i±M 1 0 2 

hlf >;J^"-JH 0 6, 1 0 7.. 1 0 8, 1 0 9:'5<sS:tt6 

[0 0 8 0] ±®i0 2li, ':7xn^}tywh^®i 
0 0 \z^m'^nx\^^^tfi^'t'&nx^'^u^'^n—v^) >^ 
1 1 2ir^0HmnTi^i^. n~-'j^)>'^i 1 2icii, 



(8) ifJDn¥7- 1 5 3 7 0 6 

14 

Q'DOy^Jx.^Mi'i \^\^>\ 1 6 ^£{^)■^t§^cfi6c0 6ocD-t^• 
'r M 1 4^£:Wrs (1 ':3>t*tt;!itK;::*cbT^$nTii 
^) « 

[0 0 8 1] ^o-fu-vmni 0 ota:?KcD{^ni;tf^^ 
ifirT'^X-rA 1 2 0 tr^^^^ti^^-^^nri^i^o 
A 1 2 olcti^co^#Jt::6^oi?l7Si^*D. J^corpllc— ]^ 

COU^;/>^, 12 4, I 2 3i)^X^^. KPl-^(0 

M^&^#t*r^7taC)<DO- u ^c^^ysf-u i 2 o oi^^ifz 

10 ^i^^i^i 3 m^\^r:zm(r>n%'^mmzui.x^ 
-t:f^^^^'r^m^iyX^'^^. xt^ai 2 oojigco^ 

v^lij 1 3 4f)^y.y'J^tf}^^'^t>-^rcU^ 1 3 3 <Dif\-U^ 

m^\zuK). ^fz. i^'-t^i^fj^iKftmzmm^ti^tm 

m<DZi:^^ir3^:^^l 3 6^ys'r-J^<Dm\zm^'t^o ^® 
<D:3 -^^^:^^1 3 6\Z\tmm(D^mRV^^=i.—y*l 3 
8;5^^j^Sn^o X^Al 2 0©lgSpSO^1'^lI!l(CT;U^:^- 

4 Oi^i^s&e^n^o 4 0 

[0 0 8 2] mm^^:^zS}i—^<D~mzmBT^r:it^ 

nti-t:::/;^x-7^Ai 2 otc@^^n;th!>i 4 2. 14 

7/&^ :&^X7^A1 2 0tO7(5^75^e>ttlT^i^.» 

[0 0 8 3] psq 1 8 ts> ^^idn^^^nr 1 t:-x(7) 
^it:T;p^:zt:7A':7xA3^l^:/u— h^mi oo^mfj^ 

[0 0 8 4] o:^/^^n^i-'-hmmi 0 o\t. isas 

{^co ^ib r ;V 5 — A CD m i^ctl^fla P3 ^ «*: X -7" A 
1 2 0;!|ie»/j:t). ifHiEfiSm (PAD) m^m^^X^^ 

Cercom. Inc. , 1960 Watson Way. Vista. CA 92083 U. 
^,k.<DmmtLmmz^^. Cercom-Uti. ^U'^AICcto 

[0 0 8 5] »^a:/^tZ]5^•r^FI^ (fe^tifi^lX«± 
^) 1 6 Oltti^^^-\'iy<^^i>''^^->l 0 4 i:';:7h 
fc!>3j-v— ;i^l 0 6, 1 0 7, 1 0 8. 1 0 97&«U^t'ten 
±/gl 6 OCDj^^li, m 2 5" (6. 3 mm) X 

40 feSo 

[0 0 8 6] ±m 1 6 oorMf^^ifi^fw-:^ <^^^) 1 
7 0 {m^)v—'f\zu^rzMmm^^^) um-^m^.o 

0 0 5" (0. 0 1 3mm) >^yr>Mi)-^^fS.^ ^ ± 

® 1 6 ocoT#J^'Svnim2Pi 8 o©Jr^t::&'^^n 

^ (0ij^ti. ^^('j:^) c mtii7o;i, mm^nx 

(.^^Xt^A 1 2 2<D;g;5^e.#tXTV^^i$itiltr>'l 4 2 1 
Ji^j^^n-S (^TH-Ai^^;&5^ffSUV^) o 
[0 0 8 7] ^2 {:5L\in—i>iSy,m) Ml BO\z\tU 
n<D/^--^f5y.m\ 8 2;!iq£v^®i-^^tte.n (Eii stc 

50 .^C^-C^$nTV^>£>) A— >?:^fX^X7^Al 2 OFMtO 
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^±.mi 6 0. gfl-^. f$itfebf>MIfS. I^^MiiPS. 

"^^y^amMi^i 5 6:&tX'j7 he>:!^:-;n 0 etc 

Mf^-^n^. 8 0(^;?^*tjO. 2 9 6" (?. 5 2 

ooq) "C^-So 

(0 0 8 81 ^3 (Xtifc:-^3<;U/^:$'-» ^ 1 9 

m2m\zT\zmHbn^. h—:$^z3'iAmn2oof}^^ 
m 1 6 o^&t/m2® 1 8 0, mt>. mm\^>m'^. 

tm.l^S" (3. 6 Sum) -Cfe^* 
[0 0 8 9] <5'=i-i';PE??[|2 0 Ott/PSm 0 0 0 
5" (0. 0 1 3mm) <nS >tf 7.^>^t^^tSiK> s ^3^ 
1 9 ocoTMlc^^^ns (^JAtS^^tCcfc^) • t- 

f^n^'-y2 0 2tCgfi&$nTViS, J^^il?Sl 5 5a 
^b:-^'J>y;i/-y2 0 4tl, 4SfT/^^->2 0 20 

^ff/'^'5^-'>2 0 2RZS^)>^)l-^2 0 4<Dm 

^-So ±t:-^£Direff^:$^2 0 2 t^^lit-^U>^2 

0 4tCti2 0'ClZ*5l'^T*f?7. 1 4:^-— ACOlgJiti^S^mO^i- 
tj-^^nSo t-^td:t:-^^'^®lf>l 4 5. 1 4 7 i: 

[0 0 9 0] h — ^ 2 0 OCOjSliii. ^jfcTv'Van'i^A 
coo, 0 3" (0. 7 9 aim) (Dj^^il 2 0 7-rtfeM^nSo 
:i(7)^2 0 7lJiiEg^T^tIlt*4tUTf^fflU. 

[0 0 9 1] K^5>SS (Xli^4) ®2 0 9H2:3(^MtJ 
m<Dmy. R^:U^^4[^^$^2 l 0^^4;*:m4^^^2 

2o^^7^D. m^mt:mMm2 0 7(oTm\zm^-^^n 
m^)nnm2 1 o\z\t^m<Dm \ 4 9:o*p[S:tten> 

Xx-Al 2 0;5^^m4f^ei!^2 1 0C0Pl^Bl^-C#tXT 
l^-S. m4i1.^^2 2 0JOTgliJi2 1 OtD^^ctO:^^ 

2mfi^-wt\zn'hmz^n'r^^titri 
^(Dm\zmkm% \ 5 i7!>^i^fiSi^tiTit-fe:/^^®^-?s 
>-wi7tft/^^->i 0 4t^^^^UT^/^^7^:. 

1 5,5{C-y-t7'^^®c7)^?27&^:^)'g2$nS. ^4^0511 



(9) 4^03¥7- 1 5 3 7 0 6 

2 2otcti, mi^'SLU2o\z7Yz-^n^^o\znmyy 
>V2 2 2 7&tisit'bn. ^2 (18 0) ms%z (1 9 

0) ^COlHlOlr^a^V-t^^H 5 Oa5mg=£rJ^fi£tT>''^ 
->^:?fX=£5^'f|St$-l^:S. ^:n6CDm4^ 2 1 0, 22 0 

>ji>-;n 0 6 icmi^^n^. ^ny^yi>2 2 21^0 

m4^2 0 9(ilP$*m 12 5" (3. 1 8mm) TS^, 
^^fiB7^>^2 2ll^co^co(£v^@iJ: 0±tCiii?jO. 5 9 
10 7" (15. 1 6fflm) ±?!)^oT*5D (^2^1 8 OCOJiSIS 
tt5t^[ili;) . IPSO. 1 9 5" (4. 9 5mm) ^£-^-r^„ 
[0 0 9 2] m^Ws^m2% 0«m4^2 0 9COrW2 
1 0 ti^^2 2 0iCOr9l0O^t^m^ilE&^£Eflt::^7^*S3: 

^4^2 0 9CDMiti!@^-r^o ::<7)|g5ii©/^®li-9- 
-ty^XT^A 1 2 oo_tgfiiri^'ir$ n-5a -r^Tco^g 

A^?^:^riloT_hli{C&^i®0^ttSo Sf55Ji2 3 0«i¥ 
$m 12 3* (3. 1 2mm) "TS^^ 
[0 0 9 3] _b§ami -^51 (1 6 0, 170, 18 
0, 1 9 0> 2 0 0. 2 0 9, 2 3 0) ii'^-m\Z^'^Z 

^^)\xm-:fv-v^w\^^t.mz^'^^^^'r 

A 1 2 ^msn-^j'^yy^x i 2j!i^^^qgii'^^tt-iry 

[0 0 9 4] ^ 1 3t^^ 1 2<Z>-y-t:7'3^C0{R!l®^^t't> 
C0Td5a. A-i^U>5^1 1 2t'^WfS^tV^-"^^^^^ 
- >^1 4 O^^WrgprTRStlTVi'So CCD^IClt, 51^/^ 
-vU >^^1 1 2Ti5fi6e>n^fc?'j:75^^^ 1 0 0(7DJi5B 

[0 0 9 5] lai n\ 3^9 -9:f0^eEfc±®!a 

^5I/^-v:'/X5^ffi5^f 5 (S\X.^W7v 

yV2 2 2<T>'^^O^nm\Z^Wt^. ^(D0>^11 
2(7DA->^iS^l^-l 1 5 (^17) t—^-r^^O 

\z. n-i^^)>^\ 1 2{z\^n^n^^m<\^^2 2 e 

75^iSfrte>n^<. -^^^^^y^^/^:$'->l 0 4fi^±m\ 

tclSg^^fn-S. Sc^^^*:/-i??*l/^:5' — >(^>P^ltl§Ii 9 
icMen^. S2 Otii^l 6 Oorrii5^iKe{ciE£;^U^c 
t)CDT&^. K^^'Vy^>'^^ — VI 0 4 I'ti— iltOf^ 
40 *b^^r^Jl^l 7 l:6^tgtt'^n. .F^Pfll 7 6 ^tti^L-l 7 3 

;5o -/gcDfSl 7 4 75^^.6i[Scl^U^^l 7 3 <i:^1.Sti^fcM^^ 
7^1 7 6 t&^)^bTt.>^o 1 7 6 

\t2i^<Dm^'^^^x-^mMu^maiii e 2tm^L^T 
cnecoTLi 6 2tiijfc#:^x, m^^^^ y^m^ 
<D'f^XTf}m^m^\zmvu^^^ 5 lcB^±•r^+^-f x 

5i? [0 0 9 6] ^1 5H-9-fc:^^X7^A 1 2 0 COJlSeUcOT^ 
-47— 
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Sfp?ll4 3, /1-v^:tf7viiD?|l 4 4. mi) t— ^ 

3. t>^7iS't^>l 4 5. ^C^JffiSSl 4 6. (^2) t-^ 
3^i?^tr>l 4 7:5it;f?^m^jfigS7Ll 4 SiA^^VM^ 

[0097] i^ieij:, Eii3^ii-i i-vmnwi-D 

/cXt^A 1 2 OCOi^^ST&^o mnmm. 14 2. 14 

4, 1 4 5, 1 4 6. 1 4 7, 1 4 8 t^MiiiOiffi 0 "C^ 

•y-ky:$^yU-hg® 1 0 0©Tii2 3 O^TX^Al 

2 0(75Ji:;5t'*i'«?le:#tif5^i 2 2ii, 

ig^iI>tCcfcOrrffi:*«i>l^. »^xA3^J^:/i/-H^®i 0 
0 75^eBIinTl^75^fei^$n, -?-a)J:tlCcfcDX5^Al 2 

^^-e^fc ^ nr ^ J; -3 (3 ^.IS^i^ ^ $ i^- ^ . 
[0 0 9 8] mii\t. mx \ 2-1 z-^m^^-o 
itwm-c^^^. ^mmt^\^>i 4 umm. 09 a? 

3" (2. 3 6niin) (D^ >^7.^>W^^j^. C:©tr>l 
4 2ti, ^^m^- 15 6^ (3. 9 emin) (r>\d>^v Y^f}^ 
tr>l 4 2<D±^^l^2jil 8 0CO±^Jx^7&^^ 

<^v>T^>^fil^j|^-::^i 7 o^i?^ltuis!^-r^. t: 
y 1 4 2 0'\-:^ Ktl^^Jl^-:/! 7 0 i^^tf-A^^ 
(±jdi$nTVi^j:-5ir) -rj^^^sn^o x-f-Ai 2 0 

(h'^a^/N^K^Pl 0 Ocr)a^com^5iOISt:t^^lfit?> 
ffl^^m^^TLtiitgi^O. 12 5" (3. 1 7 5min) T?^ 

K^Ml^tJDi^^^T&^^^tl^o T.-rAl 2 OO^I^gPOX'T^ 
i.O-U>^0D?^|l 3 2l±0-U>i^O7»l 3 2_h<D■t^ 

HE $ C0TBf/M<O ^ ij »^ Aiinii ifeJCffitaf S J: 3 Id 

ayms^y^'rh. 120 1 3 0 (^i^iSPcD'fetDt^Mti 

[0 0 9 9] ^1 7li. /1-v^U^i^l 1 2CO^®^7K ^ 

^i^^\Z\%. /1-i^'J>^SBm-l 1 5li*^xA^^* 
^©1 0 OBa^r-i|(73??|2 2 eiC^t^oTl^^. 

[0100] ^2i(i, ^1 4^1 6 - 1 e-e^o^-p 
fci^M^^'rt)©TfeSo m2t-^if>i 4 7llt— 
2 0 0 ti^s^oiJbr^^nTv^So ^£o^o^^^t^ictx 

g^Mtt, ±H2t^Jt!itr>l 4 2i:l^*^TS^. I^^K^jl 
I 4 6C73R5P(iT^2 3 0<D±tC^^n§o J^—V:fi 
XjiHH4 4fi, m2igl 8 OF^(D/^->^:^Xl^l 8 2 5(? 

—48- 



^m^7 - 1 5 3 7 0 6 
:7>f X 1 8 5^:fMxTtll^£Biin^l 8 4 ®2 6. 2 7) 

hmm^n. p]^77>>^2 2 2i^^©f^ffi?-^^^;n 

5 OHMS- 

[0101] ^22 ^14=^17-17 -C^ 0 l&o 
fcgffnSl^7K-rfeOTa5-5. ^1 t:-;$^hr>l 4 5(lt:- 
:^;i2 0 0<h^j|^UT^$nTI.^S, ^CDX5ttp{^^^ti5LD^ 

4 8ti, zxAi 2 07&^^>±/ii 6 oj^^coji-r-^r=& 

7)JiiD#it^nSc — :t?om1ii^^^^3£t'TiaJ^^>^ 
(Dmmn\tmmumMW}±>'^ (^^nT^i;^^^) 

[0 10 2] m2 3}tmi 4^1 8-1 ST^oikofc 

rrSn^^-r^focDTf^bSo ft^5S?&4 6&^7x/^S^^>^l/ 
8dme»na- 

[0103] ^24 «> P^22 CO^m:??f?L 1 4 8 OOfiJ;::^ 
[0 10 4] K2 5^tX^2 7t*, h-^^lOO 

1 1 2\tmm\z7^^nx\^^^ m2 7x\t. h'e> 
116 <(2ii 2tz^$nTt.^-5) T^i^uve^'i 1 2<Dmm 
<Dmo(D6 :i}mx(D^m^^tix^o. :Lti^<Di^m\^ 

T5s 5 5^Z^S 5^ <DmXV>^\Z^^thX\^^^^m 

\zho. w-Dxi^yi I Q\t,mmz\t./^—i^iS7.m)i^i 

8 4(D±:^\z^mi^tji^'^) - vO>^/l 1 2C0J!£M 
HA->?:J3'SB^iB?'r^JH 5 0(O±ffi^Mt'^, z. 
OU^^l 1 2 lt^OJl©lr?i 1 19?£:^U^ 
X?L1 1 7 7&«^Utrir^nPTIJfeia$nrc (-iS{^MT'fd:i- 
Ur^-f X;5^^<7S:c>TViS) 2 4 0iei;&^0 >^ 1 1 2 co 

mo\zm^^ri. ^'f:/^±.xmi'^ti^ (T^^nrv^ 
u:7w'X7Li 1 7is$)^i'^:^ti:?rcR;^i?li i sicao. 

$i?»lC2 4 0{@CD:tU7^7.^Ll 1 7 7^?^ ^/^— >^:^?X^ 
^ym^-^^. /1-v:^Xli/?ll 1 8:d^e»M^L'fc;ffXi^ 

[0 10 5] 1^2 8 ti, 2^^j!fSM<^^iJ-fe:^^^tS^i^f& 

^2 4 4(^(0ga©T^t'tjOTd&'5o KfB^2 4 4 
2 5 0 tC® UTV^S. -y-ir-p^^^^ 2 6 0 (i. 
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7 h t: >tD5K^^75« U 7 h >;fJ-1tf^ U 2 5 4 IC 

[0 10 6] i^'^mmyt. 3>a>7 hJ^cC^^&^i^Tit^ 

&^J/h^^X5^A m2" (50.8raiD) O. r>,)^m^^ft 
^mm^^M: y ^ ^&7K-r % (73 T ^ . 
[0 10 7] :^^i5g^1#^(^^M«?ytc:^^iT53«icUT# 

[0 10 8] 

[0 10 9] ^fc. ^fby;U5::i^At^r>iP^r:ii7At 

[0 110] ^^\z. :^wm\z^n\^. ^j^m^n^m 

mi] yiimM<Dnmmizi^^^'^iL'::^^^w:(Dnmmr 
[1^2] :^mM<DmMm\zm^'^±::fi^:^i^(D—^mm 
[las] ^§%m<D^Mmiz%^'^\^-:r^:$^mzm^^^u^ 
Ci§i4] :^f^m(o^mm\z^^^'t^^i^n<Dmmmm 
[^51 ^mo^'Mwnz^^^-t-fi^^mm^mi^rccv 



(11) l^mW-7~\ 5 3 7 0 6 

[EI 6] i^^mizm^-^-\z':f^m^<Dmmm^^^. 

mi] m6(D^'\i:f^mm(Dmmmx'^^. 

ms] :^^m\zWi^-*)'-f:f^onij\^m':fu—h<D^'^ 

[^1 2] ^^^n\zm^^-t:f1^'mm(D^mm<Dmmco 

[|g|l 3] ISl 2(DlJ-fe:/:$'I^M(75OTIST^^o 
[^14] ^1 2 ^9-97i^^,^fc-y-fey^^gCO±tin 

Ciai 5] ^1 3^1 0 - 1 05!l^'^>^fe'y-t:r5'i^®CD 

cigi 6] ^1 3^1 1-1 ^'vwoM'Dr:Lmm^'v$> 

■So 

[^ 1 7] lai 4 ^&l 2 - 1 2T^^OO^Korc^MlgIT'^ 

[018] m^ 2<D-^^^^mm<T>n-~z^^}>^ms7. 

[SI 9] 8 tD-y-iry^^f^C>±;^cD^^^ll|-C* 

[ig2o]^i9$-i5-i b^^y>WL':>rz.mm^±m 

[1^2 1] ^14^16-1 6-r^0iei-3r::rrMIM"C^ 
[1^2 2] ^1 4$:1 7- 1 7t?^0^^:'^::E^BniSftr^5> 

[^2 3] 1^1 4^1 8 - 1 s-tf^o^-^^rci^M^-r^ 

[^24] lg|22^&l 9-1 9T?^O^orc^M4tf;:^[EI 

[1^2 5] 1^2 2^2 0-2 O'r^D^orc^Mfit:;^!^ 

[13 2 6] !2i27&2l-2 n7^?J 0 flXr? ^©T^iEf; Ala 

[^27]^21^&22-2 2Tyj0ieCofcl^Mi'i;:*=:^ 
40 T$>^. 

W2B] cvDEjt^mp^^z^^-f^mi 2(D'^'^':/^m 

2, 2 1. 2 5-^1^^. 4. 2 9-^^. 5, 3 1- 

, 11. 3 9— ti-fe::^^>^n-/>:7, 12. 4 
l-RF4^^mM^. 13. 4 3-ija,^fflt-^. 1 
4, 4 5-|^tg>t^. 15. 4 7-mM?L 17. 4 9- 
^J^^W. 3 2. 5 3-;'/X^j^^3.-::^. 3 4. 5 5 
50 •"VXn>ha-^-. 3 6. 5 7 Xt}^ 3 
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(12) if3i[53¥7- 1 5 3 7 0 6 

21 22 

8. ^^"-iSxn-Cf. 4 2-^«l, AA-m%m^. 0, 7 3, 7 8, 8 1-X-f^^5^, 7 2, 7^5, 7 6, 

5 1-:?X, 5 2, 6 5-^^, 54. 6 7-^Pma. 5 7 ^-nmmm. 74. 77-3>hn— 7", 
6, 6 9-^n~X{S}t^, 6 2, 7 1-i!itlftP> 7 

[^1] raS] 6] 




I3a 13b 
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(14) 



^m^7-X 5 3 7 0 6 
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(16) 



4^53^7- 1 5 3 7 0 6 



m2 4] 



12 5] 



7] 




220 — 1 





I4B 



128] 




(72) ^4^^ iz-^ 

(72) ^gg^ mm 



(72)%Hf3# Ban m— 

95030, PX:^/h7.. T^l/^U— 1^ 
^-f:/ 14285 

(72)se0^# :7aiux ^uy> 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The susceptor block which lays a wafer in the susceptor equipment formed in the reaction chamber for vapor 
growth is susceptor equipment with which it consists of alumimium nitride and the RF electrode and the metal heater 
are laid under the interior. 

[Claim 2] The cylinder-like-object- with-base object with which a side attachment wall consists of ceramics, and 
supports said susceptor block from a rear face at an opening edge at least. It has the inert gas supply means which can 
slush inert gas into said cylinder-Uke-object- with-base inside of the body by the pressure higher than the atmospheric 
pressure of the gas aroimd said cylinder-like-object- with-base object. Wiring for RF electrodes and wiring for metal 
heaters which were pulled out from the rear face of said susceptor block are susceptor equipment according to claim 1 
which passes through the inside of said cylinder like object with base, and is drawn outside. 

[Claim 3] The susceptor by which the heater and the electrode are laid under the interior by a susceptor wafer buttress 
plate consisting of alumimium nitride. 

[Claim 4] The susceptor according to claim 3 in which said plate contains at least one sort of alumimium nitride 
members. 

[Claim 5] The susceptor according to claim 3 to which closed-end supporter material is prepared in said susceptor, a 
side attachment wall consists of ceramics at least, and said supporter material supports said susceptor wafer buttress 
plate from a rear face. 

[Claim 6] The susceptor according to claim 5 which it has ftirther the inert gas supply means which slushes inert gas 
into said supporter material by the pressure higher than the atmospheric pressure of the gas around said supporter 
material, and wiring for electrodes and wiring for heaters are pulled out from the rear face of said susceptor wafer 
buttress plate, and passes through said supporter material, and is drawn outside. 

[Claim 7] The susceptor according to claim 3 to which it was fixed to the susceptor stem by which said susceptor wafer 
buttress plate was fixed to the background of said plate, said stem passed through the wall of a reaction chamber to the 
airtight to the exterior of said reaction chamber, and said lead wire for heaters and said lead wire for electrodes have 
passed through said stem, without being exposed to the gas of said reaction chamber to said exterior of a reaction 
chamber. 

[Claim 8] The susceptor according to claim 7 linked to the vacuum path in said susceptor stem to which the path which 
makes a vacuum fiirther the slot of the vacuum-chuck pattem on the front face of a susceptor wafer buttress plate was 
established in said susceptor wafer buttress plate, and said path is extended to said exterior of said reaction chamber. 
[Claim 9] The susceptor according to claim 7 linked to the purge gas supply path in said susceptor stem to which the 
path which purges gas was fiirther established in the perimeter on the front face of said wafer buttress plate at said 
susceptor wafer buttress plate, and said path is extended to said exterior of said reaction chamber. 
[Claim 10] The susceptor according to claim 7 arranged so that the thermocouple which the hole which receives a 
thermocouple was prepared in the background of said susceptor wafer buttress plate extended to said exterior of said 
reaction chamber through said stem to said susceptor, and was attached in the end of thermocouple insertion equipment 
can be located in the background of said susceptor wafer buttress plate. 

[Claim 1 1] The susceptor according to claim 4 with which said buttress plate is both combined including two or more 
alumimium nitride laminating members. 

[Claim 12] The susceptor according to claim 11 in which two or more shafts are prepared through the hole with which 
said laminating member was arranged between said laminating members. 

[Claim 13] The susceptor according to claim 3 in which said heater includes the heater ring loop formation to the 
perimeter. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to what performs a plasma reaction in a reaction chamber (chamber) 

especially about the susceptor equipment used for CVD (chemical vapor deposition) equipment. 

[0002] 

[Description of the Prior Art] The following conditions are required of the resistance heating susceptor block used for 
vapor growth equipment. 

[0003] The ingredients which use it for a resistance heating susceptor block first are that thermal conductivity is high 
and that there are not degradation of the quaUty of the material at the time of an elevated temperature and deformation 
of a configuration. And when the in situ chamber cleaning (inch-situ chamber cleaning) by the plasma is required, it 
must be the quality of the material excellent in plasma resistance. Moreover, the function as an electrode for performing 
a plasma reaction is required of the susceptor block for resistance heating in this case. Furthermore, in order to prevent 
impurity contamination, it is important that purity is also high. 

[0004] Therefore, into the ingredient of the former to a resistance heating susceptor block, thermal conductivity is high, 
and the metallic material with electrical conductivity is used. Monel (Monel) which was comparatively excellent in 
fluorine system plasma resistance conventionally in consideration of fluorine system plasma resistance etc. especially 
compared with other metallic materials Hastelloy (Hastelloy) etc. metal (nickel alloys) of a nickel system etc, it 
has been used. Moreover, ceramic ingredients, such as SiC and graphite, are also widely used for the same reason as 
this also except the metallic material. 

[0005] However, even if it was the susceptor block using ceramic ingredients, such as metalhc materials, such as these 
Monel, Hastelloy, etc., or SiC, graphite, it did not have to be able to say that the corrosion resistance over the fluorine 
system' plasma was not necessarily enough, but the protective coat etc. had to be covered and protected from the need 
of raising corrosion resistance, on the front face. 

[0006] Moreover, although various equipments may be formed by making the resistance for heating, and a susceptor 
plate into the start inside a resistance heating susceptor block, the corrosion effectiveness of the fluorine system plasma 
must be taken into consideration also about wiring for connecting the power source prepared in these equipment and 
exteriors. Therefore, it is required that the ingredient excellent in fluorine system plasma resistance should be used for 
covering which protects these wiring, a container, etc. 
[0007] 

[Problem(s) to be Solved by the Invention] However, when a metallic material is used, since these metallic materials 
may cause plastic deformation to a rapid temperature change, they have the problem that a protective coat will exfoliate 
from the difference of the coefficient of thermal expansion of a protective coat and a metallic material. 
[0008] Moreover, when ceramic ingredients, such as SiC and graphite, are used, plastic deformation cannot happen 
easily, but when frequent plasma cleaning is performed, there is a problem that a protective coat will exfohate, too. 
[0009] Therefore, the susceptor block using a metallic material or a ceramic ingredient has a problem in endurance, and 
lacks in dependabiUty over a long period of time. 

[0010] Moreover, even if it was the ceramic member excellent in fluorine system plasma resistance, a ceramic member 
was not able to be used as covering, a container, etc. for protecting wiring inside equipment from fluorine gas 
conventionally. This is because it is difficult for the member comrade of a ceramic to make it stick, so fluonne gas 
flows into the interior from the knot of a member. . 
[001 1] Furthermore, as for the temperature of a susceptor wafer faceplate, to be controlled within a process limit and to 
be maintained is demanded as much as possible. The member used for a susceptor wafer buttress plate separates from 
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the wafer support front face which produces a difference in the various temperature exceeding a process limit mostly, 
and conducts heat energy. 

[0012] Then, this invention aims at offering the susceptor equipment for vapor growth equipments which solves the 

above-mentioned trouble. 

[0013] 

[Means for Solving the Problem] In order to solve the above-mentioned trouble, alumimium nitride is used for this 
invention as an ingredient which constitutes the susceptor block which lays a wafer in the susceptor equipment formed 
in the reaction chamber for vapor growth, and the RF electrode and the metal heater are laid under the interior of a 
susceptor block. 

[0014] Since excelling in fluorine system plasma resistance as an ingredient of a susceptor wafer buttress plate uses the 
found-out alumimium nitride, there are no corrosion and raising dust of a susceptor plate, the use in an elevated 
temperature is possible for them, and deformation etc. almost produces them hardly also in an elevated temperature. 
Moreover, since alumimium nitride is excellent in thermal conductivity, it can make good homogeneity of the 
temperature of a susceptor wafer support front face. 

[0015] In order to solve the above-mentioned trouble, moreover, this invention The cylinder-like-object-with-base 
object with which a side attachment wall consists of ceramics, and supports a susceptor block from a rear face at an 
opening edge further at least in above susceptor equipment. It has the inert gas supply means which can slush inert gas 
into the cylinder-hke-object-with-base inside of the body by the pressure higher than the atmospheric pressure of the 
gas around a cylinder-like-object-with-base object, and wiring for RF electrodes and wiring for metal heaters which 
were pulled out from the rear face of a susceptor block pass through the inside of a cylinder like object with base, and 
are drawn outside. 

[0016] Both wiring for RF electrodes and wiring for resistance metal heaters are laid under the susceptor wafer buttress 
plate, and have come out of the plate from the rear face. The thermocouple connected to the thermocouple of the rear 
face of a susceptor plate is also extended from the rear face of a plate. This wiring passes through a barrel and is drawn 
outside. For this reason, this wiring that passes through the barrel with which inert gas was filled is not exposed to the 
gas around a barrel. 

[0017] another example ~ setting - touch-down - the Serpentine heater (heater) which wound the guard loop 
formation around the conductor (electrode) and the perimeter - the formation (PAD) of pressurization porcelain ~ it is 
laid under the susceptor wafer buttress plate currently formed by carrying out the laminating of several layers of 
alumimium nitride using law. Two separate gas passagewaies are prepared in the front face of a susceptor wafer 
buttress plate at this embodiment. As for one gas passageway, gas is led to the source of a vacuum from chuck opening 
of the vacuum of the front face of a susceptor wafer buttress plate. As for another gas passageway, purge gas is led to 
the perimeter of a susceptor wafer buttress plate from the source of gas. With the purge ring currently supported around 
the plate (association is not carried out), purge gas flows from the perimeter of a plate towards the core of a wafer to the 
upper one. 

[001 8] The alumimium nitride susceptor stem to which the slot on in the air was attached is also combined with the rear 
face of a plate using the PAD method. The stem and the rear face of a plate are sealed so that the leakage criteria under 
the vacuum of the core of the hole of a stem and the exterior may be met. A stem passes through seal of the wall of 
elongation and a reaction chamber to the exterior of a reaction chamber, up to the location which the equipment with 
which the path currently laid under the wall is established in a stem, and the rear face of a susceptor plate corresponds 
from the end of the stem of the reaction chamber exterior receives - susceptor equipment, i.e., touch-down, - a 
conductor and heater connection - it is sealed so that it may go into a conductor, vacuum supply, purge gas supply, and 
a thermocouple in-and-out path and may pass. An alumina heater support sleeve is installed near [ where the slot inside 
a reaction chamber was attached ] the stem, and prevents a little the effect to which a stem is completely exposed to the 
process environment in a reaction chamber, and makes the minimum heat loss from the upper part of the stem by 
radiant heat migration. 
[0019] 

[Function] Since excelling in fluorine system plasma resistance as an ingredient of a susceptor block uses the found-out 
alumimium nitride, there are no corrosion, raising dust, etc. of a susceptor block, the use in an elevated temperature is 
possible for them, and deformation of a susceptor block etc. almost produces them hardly also in an elevated 
temperature. 

[0020] Moreover, since alumimium nitride is excellent in thermal conductivity, it can make good homogeneity of the 

temperature on the front face of a susceptor. , 

[0021] Furthermore, since inert gas can be slushed into the interior of the cylinder-like-object-with-base object which 
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supports a susceptor block with an inert gas supply means by the pressure higher than the atmospheric pressure around 
a cyhnder-Uke-object-with-base object, surrounding gas does not flow into the cyHnder-Uke-object-with-base inside of 
the body from the differential pressure of the atmospheric pressure around a cylinder-like-object-with-base object, and 
an internal atmospheric pressure. For this reason, wiring for RF electrodes and wiring for metal heaters which pass 
through the cylinder-like-object-with-base inside of the body are not exposed to the gas around a cylinder-like-object- 
with-base object. 
[0022] 

[Example] Hereafter, the example of this invention is explained with reference to an accompanying drawing. 

[0023] The susceptor equipment applied to the 1st example of this invention based on 1st example drawin gj. - drawing 

4 is explained. 

[0024] As shown in drawing 1 , the susceptor equipment concerning this example consists of susceptor block 1 1 and 
susceptor 2 of a susceptor block. The gas supply tube 32 is connected to the base of susceptor 2. Moreover, it connects 
with the power source of the exterior which is not illustrated through the base of susceptor 2 so that the lead wire 13 for 
heaters, lead-wire 14for thermocouples a, and lead- wire 12a for RF metal electrodes may also be mentioned later. The 
gas supply tube 32 is further connected to the massflow controller 34. The massflow controller 34 is connected with the 
chemical cylinder 36 through the gas pipe 38. 

[0025] As shown in drawing 2 , the RF metal-electrode plate (RF metal-electrode plate) 12, the heater 13 for heating, 
and the thermocouple 14 are formed in the interior of the susceptor block 1 1 which consists of alumimium nitride. 
Although the alumimium nitride used as susceptor block 1 1 is a material which came to attract attention in recent years 
and it was known as a ceramic which has thermal conductivity from the former, excelling also in this time, especially 
fluorine plasma resistance is found out. In addition, an yttrium or an erbium must be mixed as a ** agent in 
manufacture of alumimium nitride. However, since it is also considered that an yttrium etc. has a certain effect on a 
wafer, as alumimium nitride, the thing of a high grade with little mixing of impurities, such as an yttrium, is good. 
[0026] This susceptor block 1 1 is a disc-like plate with which a periphery has loose breadth toward a rear face from a 
front face, and has cylinder- Uke heights 1 la in the center section. 

[0027] The through tube 1 5 is drilled by the susceptor block 1 1 . The rod (not shown) for Ufling a wafer runs to this 
through tube 15. Therefore, since the wafer carried on the susceptor block 1 1 is Ufted with a rod, it becomes easy to 
take a wafer. 

[0028] RF metal-electrode plate 12 is embedded near the front face of the susceptor block 1 1 . This RF metal-electrode 
plate 12 is a metal plate on the disk which has the pore drilled in the shape of a mesh. RF metal-electrode plate 12 is 
connected with lead-wire 12a for RF electrodes, and the high frequency current is supplied from an extemal power 
source through this lead- wire 12a for RF electrodes. 

[0029] The heater 13 for heating is embedded near the rear face of the susceptor block 11. That is, the heater 13 for 
heating is formed in RF metal-electrode plate 12 bottom. Although the thing of a configuration which made the thin 
bottom rod as shown in drawing 3 move in a zigzag direction as a heater 13 for heating is used in this example, you 
may make it spiral, the heaters, for example, the thin bottom rod, of a configuration other than this. The lead wire 13a 
and 13b for heaters is connected to the both-ends side of the thin bottom rod which constitutes the heater 13 for 
heating, and a current is supplied to the heater 13 for heating (refer to drawing 4 ). 

[0030] The thermocouple 14 is formed in heights 11a of the susceptor block 11. This thermocouple 14 is being fixed to 
heights 1 la of the susceptor block 1 1 through the metal member 17 as follows. That is, the 1st screw slot is estabUshed 
in the inner skin of the hole which the part of a request of heights 1 la of the susceptor block 1 1 was drilled, and was 
prepared. And the bell shape metal member 17 by which the screw thread was prepared in the peripheral face so that it 
might gear with this 1st screw slot is made to screw in this hole. The 2nd screw slot is further established in the 
centrum of this metal member 17. The thermocouple 14 with which the screw thread is prepared is inserted in a body in 
this 2nd screw slot. In addition, the nickel which is excellent in thermal conductivity and has fluorine resistance is used 
for the metal member 17. Thus, without inserting a thermocouple 14 in the susceptor block 1 1 directly, since it is weak, 
when the thermocouple 14 was inserted in directly and a thermocouple 14 is exchanged repeatedly, the susceptor block 
1 1 consists of a ceramic member, and the metal member 17 is minded, because there is a possibiHty that the susceptor 
block 1 1 may break. Lead-wire 14a for thermocouples is prepared in the thermocouple 14 (refer to drawin g^ ). This 
lead-wire 14a for thermocouples is connected to information processors (controller), such as an extemal computer. 
[0031] As shown in drawing 4 , susceptor 2 is a bell shape and the lead wire 13a and 13b for heaters, the lead 14a hne 
for thermocouples, and lead-wire 12a for RF electrodes which are pulled out from the susceptor block 1 1 pass along it 
in this interior. Although the alumina which is a kind of a ceramic ingredient is used for the ingredient of this susceptor 
2, it cannot be overemphasized that other ceramic ingredients may be used. 
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[0032] The susceptor block 1 1 is attached in the top face of susceptor 2. The susceptor block 11 is being fixed with 
susceptor 2 and the screw which is not illustrated. At this time, heights 1 la of the susceptor block 1 1 is attached, as it is 
in the interior of susceptor 2. 

[0033] Moreover, the plate 4 is attached in the base of susceptor 2. The plate 4 has fixed to susceptor 2 with the screw 
which is not illustrated. The hole for each of lead -wire 14for thermocouples a, the lead wire 13a and 13b for heaters, 
and lead- wire 12a for RF electrodes to pass is drilled in the position of this plate 4, respectively. Furthermore, the gas 
supply tube 32 for introducing inert gas is puncturing through the interior of susceptor 2 at the position of a plate 4. 
This gas supply tube 32 is flexible tube 32a on the way. In addition, as mentioned above, it cormects with the massflow 
controller 34, and the gas supply tube 32 is slushing into the interior of susceptor 2 the inert gas sent from a massflow 
controller 34. In addition, as inert gas supplied at this time, there is argon gas etc., for example. 
[0034] Therefore, inert gas can always be slushed into the interior of susceptor 2. Thus, it can prevent external gas 
flowing into the interior of susceptor 2 by slushing inert gas into the interior of susceptor 2, and attaching differential 
pressure between external gas ambient atmospheres. That is, since these gas does not flow into the interior according to 
the susceptor 2 which an internal lead wire will be corroded in the case of fluorine gas etc., but requires for this 
example the gas ambient atmosphere of the perimeter which surround susceptor 2, the corrosion of lead wire can be 
prevented. Thus, it is because it is difficult for preventing the inflow of the gas fi-om the outside by slushing inert gas 
into the interior of susceptor 2, and preparing differential pressure with the exterior to stick between susceptor 2 and the 
susceptor blocks 1 1 completely, and to maintain the interior at a perfect airtight condition. It is because each of 
ingredients which constitute susceptor 2, and ingredients which constitutes the susceptor block 1 1 is made of the 
ceramic, so it is very difficult to stick these. 

[0035] Next, the CVD system using the susceptor equipment applied to this example with reference to drawin g 5 is 
explained. 

[0036] As shown in drawing 5 , the exhaust port 53 is established in the side face of the case 5 which forms the reaction 
chamber of this CVD system, and the hole 51 of a path larger than the diameter of susceptor 21 is estabhshed in the 
base of a case 5. The susceptor equipment conceming this example mentioned above is formed in the hole 51 of the 
base of a case 5. 

[0037] In addition, 1st BEROZU attaching part 21a of a cross-section the mold of L characters is attached around the 
peripheral face of the susceptor 21 of the susceptor equipment mentioned above above the center section. Around the 
hole 51, the 2nd bellows attaching part 56 is formed in the case 5 interior. These [ 1st ] and 2nd bellows attaching part 
glue-stock Lowe's 8 are held. 

[0038] Moreover, the lifting device 44 is formed in the plate 42, and the distance of the susceptor block 1 1 and the 
material gas injection nozzle 6 mentioned later can be adjusted by moving a plate 42 up and down. 
[0039] The material gas injection nozzle 6 is formed in the head-lining side 52 of a case 5. This material gas injection 
nozzle 6 is formed as an injection tip 62 and the fi-ont face of the susceptor block 1 1 of susceptor equipment counter 
mutually. Moreover, the material gas injection nozzle 6 serves as RF electrode, and has RF metal-electrode plate 12 
formed in susceptor equipment, and a pair of relation. The material gas injection nozzle 6 and RF metal-electrode plate 
12 are connected to RF generator 72 through lead-wire 12for RF electrodes a, and a switch 70. The thermocouple 14 
formed in susceptor equipment is connected to the controller 74 through lead electrode 14a for thermocouples, and the 
output signal fi-om a thermocouple 14 is inputted into a controller 74. The heater 13 for heating is connected to RF 
generator 76 through the lead wire 13a and 13b for heaters, and a switch 78, 

[0040] In addition, a controller 74 performs ON-OFF of a switch 70, and also performs control of RF electrode while it 
performs ON-OFF of a switch 78 based on the information fi-om a thermocouple 14 and controls the heater 13 for 
heating. 

[0041] This equipment is used and it is Si02 on a semi-conductor substrate. How to form the film is explained. 
[0042] First, the switch 78 of the heater 13 for heating is turned ON, and a current is suppUed to the heater 13 for 
heating from a power source 76. The temperature of the susceptor block 1 1 is heated at 700 degrees C or more at the 
heating heater 13. Next, the semi-conductor substrate 7 is arranged on the susceptor block 11. Si02 TEOS which is 
material gas is introduced from the material gas injection nozzle 6, and TEOS and an oxidizer are injected on the semi- 
conductor substrate 7. The semi-conductor substrate 7 is heated between predetermined time, supplying material gas. 
And it is Si02 on the semi-conductor substrate 7. The film is formed. 

[0043] At this time, alumimium nitride is used like the above as susceptor block 11, and since alumimium nitride has 
thermal conductivity comparable as aluminum, the homogeneity of the temperature of a susceptor plate front face can 
acquire temperature homogeneity comparable as aluminum. 

[0044] Next, it is Si02 on the semi-conductor substrate 7. The washing approach in the reaction chamber 3 1 after film 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



1/18/2006 



JP,07-l'53706,A [DETAILED DESCRIPTION] 



Page 5 of 11 



formation is explained. It is Si02 also in a case 5 to perform this washing. It is because it may deposit. 
[0045] First, fluorine system gas is introduced from the material gas injection nozzle 6. An electrical potential 
difference is applied to RF metal-electrode plate 12 and the material gas injection nozzle 6 which turned ON the switch 
70 and were prepared in susceptor equipment with this. Thereby, the inside of a case 5 will be in the plasma state of 
fluorine system gas, and is Si02 in a case 5. It is etched and washing-ized. 

[0046] Since the alumimium nitride which was excellent in fluorine system plasma resistance as an ingredient of the 
susceptor block 1 1 is used, since there are almost no corrosion, raising dust, etc. of the susceptor block 1 1 and they do 
not have consumption of the susceptor block 1 1 by prolonged use, either, they do not have the need for covering by the 
protective coat, either. Therefore, the fall of the dependability by a protective coat like the conventional susceptor 
separating etc. is not caused. 

[0047] Furthermore, since RF metal-electrode plate 12 is formed in the interior of the susceptor block 1 1, it is not 
influenced of the fluorine system plasma. For this reason, there are also no problems, such as metallic corrosion by the 
fluorine system plasma. 

[0048] Moreover, since inert gas is always slushed into the interior of susceptor 21 as mentioned above, and differential 
pressure is attached between extemal gas ambient atmospheres, external gas does not flow into the interior of susceptor 
21. Therefore, the lead wire in susceptor 21 can prevent corroding with fluorine gas etc. In addition, the CVD system 
conceming this example is Si02. Not only the film but formation of metal system film, such as a tungsten, can be made 
the same. 

[0049] Moreover, the CVD system conceming the above-mentioned example can be used also for plasma CVD. At this 
time, it carries out by using RF metal-electrode plate 12 and the material gas injection nozzle 4 which is one plasma 
electrode as a plasma electrode for plasma CVD. 

[0050] The susceptor equipment conceming the 2nd example, next the 2nd example of this invention is explained with 
reference to drawing 6 - drawing 1 1 . 

[0051] As shown in drawing 6 and 7, the susceptor equipment of this example consists of susceptor (barrel) 25 which 
has susceptor equipment (wafer buttress plate) 39 and the bottom plate 29. The gas supply tube 53 is connected to the 
bottom plate 29 of a barrel 25. The lead wire 89 and 91 for heaters 43, the lead wire 93 for thermocouples, and the lead 
wire 87 for the RF metal electrodes 41 pass through the bottom plate 29 of a barrel 25, and are wired. The gas supply 
tube 53 is connected to the massflow controller 55 through the flexible tube 97. The massflow controller 55 is 
connected to the gas cylinder 57 through the gas pipe 59. 

[0052] The alumimium nitride used for the susceptor buttress plate 39 is a material known as a ceramic which has 
thermal conductivity from the former. It is found out that alumimium nitride is excellent also in fluorine plasma 
resistance. An yttrium or an erbium must be mixed as a ** agent (porcelain-ization is raised) in manufacture of 
alumimium nitride. However, since it is also considered that an yttrium etc. has a certain effect on a wafer, as 
alumimium nitride, the thing of a high grade with Uttle mixing of impurities, such as an yttrium, is good. 
[0053] Since the alumimium nitride which has thermal conductivity comparable as aluminum is used for the susceptor 
wafer buttress plate 39, a susceptor wafer buttress plate can acquire the same temperature homogeneity as what was 
made with aluminum. 

[0054] As shown in drawing 7 , the barrel 25 (it is desirable that an alumina or other ceramic ingredients are used) is a 
bell shape, and the lead wire 89 and 91 for heaters, the lead wire 93 for thermocouples, and the lead wire 87 for RF 
electrodes which are pulled out from the susceptor wafer buttress plate 39 have passed through the interior of a 
cylinder, and the bottom plate 29. 

[0055] The susceptor wafer buttress plate 39 is attached in the top face of a barrel 25, and it is fixed with the screw (not 
shown). The susceptor heights 83 of the susceptor plate 39 are attached as it is in the interior of a barrel 25. As for the 
susceptor wafer buttress plate 39 by this invention, the alumimium nitride solid-state member is used. 
[0056] The plate 29 is attached in the base of a barrel 25 with the screw (not shown). The hole for the lead wire 93 for 
thermocouples, the lead wire 89 and 91 for heaters, the lead wire 87 for RF electrodes, and the gas supply tube 53 to 
pass to the base plate 29 and a barrel 25 is drilled in the position of this plate 29. It is a flexible tube 97 on the way, as 
mentioned above, it connects with a massflow controller 55, and the gas supply tube 53 is slushing into the interior of a 
barrel 25 the inert gas (for example, argon etc.) sent from a massflow controller 55. . . r 

[0057] It can prevent extemal gas flowing into the interior of a barrel 25 by always slushing inert gas into the interior of 
a barrel 25, and attaching differential pressure between extemal gas ambient atmospheres. That is, the gas ambient 
atmosphere of the perimeter which surround a barrel 25 corrodes like fluorine gas, and the lead wire of the rear face of 
the susceptor wafer buttress plate 39 is usually corroded violently. However, when arrangement by this invention is 
used, the inert gas of the barrel 25 interior can permute the corrosion gas of the barrel 25 interior, it can prevent 
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corrosion gas reaching lead wire, and, thereby, the corrosion of lead wire can be prevented. Thus, it is because it is 
difficult for slushing inert gas to stick the alumina barrel 25 to the alumimium nitride susceptor wafer buttress plate 39 
completely, and to maintain at a perfect airtight condition. 

[0058] As shown in drawing 8 , the RF metal-electrode plate (RF metal-electrode plate or electrode) 41, the heater 43, 
and the thermocouple 45 are laid under the susceptor wafer buttress plate 39 which consists of a body of a solid-state of 
alumimium nitride. 

[0059] As for this susceptor wafer buttress plate 39, the periphery has spread quietly like a conical surface toward the 
base from the front face. The heights 83 of the shape of a cylinder extended from the core of the base of the susceptor 
wafer buttress plate 39 are formed in the base. 

[0060] Four through tubes (lift pinhole) 47 are drilled by the susceptor wafer buttress plate 39. The rod (not shown) for 
lifting a wafer runs in this lift pinhole 47. Therefore, since the wafer carried on the susceptor wafer buttress plate is 
lifted with a rod, it becomes easy to take a wafer. 

[0061] RF metal-electrode plate 41 is embedded near the front face of the susceptor wafer buttress plate 39. This RF 
metal-electrode plate 41 is a disc-like metal plate which has the pore drilled in the shape of a mesh. RF metal-electrode 
plate 41 is connected with the lead wire 87 for RF electrodes, and the high frequency current is supplied from an 
external power source through this lead wire 87 for RF electrodes. 

[0062] The heater 43 is embedded near the flesh-side (bottom) side of the susceptor wafer buttress plate 39. That is, the 
heater 43 is formed in RF metal-electrode plate 41 bottom. Although the thing of a configuration which made the thin 
bottom rod (heater for heating) as shown in drawin g 9 and 10 move in a zigzag direction is used, it is configurations 
other than this, for example, the thing made spiral, about the heater rod 43, and **** is also good. The lead wire 89 and 
91 for heaters is connected to the both-ends side of the thin bottom rod which constitutes a heater 43, and a current is 
supplied to it. 

[0063] The thermocouple 45 is formed in the heights 83 of the susceptor wafer buttress plate 39. This thermocouple 45 
is being fixed to heights 83 through the metal member (thermocouple bushing in which the bell shape member-screw 
thread in which the screw thread was prepared was prepared) 49. A hole is engaged to the position of the rear face of 
the ceramic heights 85 so that the thermocouple bushing 49 may be obtained. And a bushing 49 is made to screw in this 
engaged hole. The thermocouple 45 with which a screw thread is prepared in the centrum of this bushing 49, and the 
screw thread is prepared is inserted in. The nickel which is excellent in thermal conductivity and has fluorine resistance 
is used for the bushing 49. Thus, since the ceramic ingredient of the susceptor wafer buttress plate 39 is weak, the metal 
member 49 is minded, without inserting a thermocouple 45 in the susceptor wafer buttress plate 39 directly, because 
there is a possibility of breaking, when thermocouples are exchanged repeatedly. This lead wire 93 for thermocouples 
is connected to information processors (controller), such as an external computer, (not shown). 

[0064] The CVD system using the above-mentioned susceptor equipment is shown in drawdng 1111 . The exhaust port 
67 is established in the side face of the reaction chamber 31 of a CVD system, and the hole 99 of a path larger than the 
diameter of a barrel 25 is estabhshed in the base of a reaction chamber 31. The susceptor equipment mentioned above 
is formed in the hole 99 of a reaction chamber 31. 

[0065] The 1st bellows attaching part (flange) 95 of a cross-section the mold of L characters is attached around the 
peripheral face of a barrel 25 mentioned above above the center section. Around the hole 99, the 2nd bellows attaching 
part (flange) 69 is formed in the interior of a reaction chamber 31. Bellows 37 is held at these [ 1st ] and the 2nd 
bellows maintenance flange 95 and 69. 

[0066] Moreover, the lifting device 61 is formed in the plate 29, and the distance of the susceptor wafer buttress plate 
39 and material gas injection nozzle equipment (process gas feeder) 33 can be adjusted by moving a plate 29 up and 
down. 

[0067] Material gas injection nozzle equipment 33 is formed in the head-lining (above) side 65 of a reaction chamber 
31. This material gas injection nozzle equipment 33 is formed so that an injection tip (gas distribution plate) 71 and the 
front face of the susceptor wafer buttress plate 39 may counter mutually. Moreover, material gas injection nozzle 
equipment 33 serves both as RF electrode and the 2nd electrode, and has RF metal-electrode plate 41 and the 1st 
electrode which are prepared in susceptor equipment, and a pair of relation. Material gas injection nozzle equipment 33 
and RF metal-electrode plate 41 are connected to RF generator 75 through the lead wire 87 for RF electrodes, and a 
switch 73. The thermocouple 45 formed in susceptor equipment is connected to the controller 77 through the lead 
electrode 93 for thermocouples, and the output signal from a thermocouple 45 is inputted into a controller 77. The 
heater 43 is connected to the power source 79 through the lead wire 89 and 91 for heaters, and a switch 81 . 
[0068] A controller 77 performs ON-OFF of a switch 73, and also performs control of RF electrode while it performs 
ON-OFF of a switch 81 based on the information from a thermocouple 45 and controls a heater 43. 

http://wvvw4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1/18/2006 



JP,07-l"53706,A [DETAILED DESCRIPTION] 



Page 7 of 1 1 



[0069] This equipment is used and it is Si02 on a semi-conductor substrate. How to form the film is explained. 
[0070] First, a switch 81 is turned ON and a current is supplied to a heater 43 from a power source 79. The temperature 
of the susceptor wafer buttress plate 39 is heated at 700 degrees C or more at a heater 43. Next, the semi-conductor 
substrate 35 is arranged on the susceptor wafer buttress plate 39. Si02 TEOS which is material gas is introduced from 
material gas injection nozzle equipment 33, and TEOS and an oxidizer are injected on the semi-conductor substrate 35. 
The semi-conductor substrate 35 is heated between predetermined time amount, supplying material gas. And it is Si02 
on the semi-conductor substrate 35. The film is formed. 

[0071] Si02 At the process made to deposit on a substrate 35, Si02 film deposits the film also on the wall of a reaction 
chamber 31. This superfluous Si02 In order to remove, it is required to wash a reaction chamber 31. Next, the washing 
approach is explained. 

[0072] First, fluorine system gas is introduced from material gas injection nozzle equipment 33, and an electrical 
potential difference is applied to RF metal-electrode plate 41 and the material gas injection nozzle equipment 33 which 
turned ON the switch 73 and were formed in susceptor equipment with this. Thereby, the reaction chamber 3 1 interior 
will be in the plasma state of fluorine gas, and is Si02 of the reaction chamber 31 interior. It is etched and washing- 
ized. 

[0073] At this time, alumimium nitride excellent in fluorine system plasma resistance is used as an ingredient of the 
susceptor wafer buttress plate 39. For this reason, since there are almost no corrosion, raising dust, etc. of the susceptor 
wafer buttress plate 39 and they do not have surface consumption by long-term use, either, they do not have the need 
for covering by the protective coat, either. Therefore, there is also no problem by a protective coat like the conventional 
susceptor separating. 

[0074] Furthermore, since RF metal-electrode plate 41 is formed in the interior of the susceptor wafer buttress plate 39, 
it is not influenced of the fluorine system plasma. For this reason, there is also no problem of the corrosion of the metal 
electrode by the fluorine system plasma. Moreover, as mentioned above, inert gas is always slushed into a barrel 25, 
and it can prevent that the lead wire in a barrel 25 corrodes with fluorine gas etc. 

[0075] In addition, the CVD system concerning this example is Si02. Not only the film but formation of metal system 
film, such as a tungsten, can be made the same. Moreover, the CVD system concerning the above-mentioned example 
can be used also for plasma CVD (PECVD). At this time, it carries out by using RF metal-electrode plate 41 and the 
material gas injection nozzle 31 which is one plasma electrode as a plasma electrode for plasma CVD. 
[0076] If it is used at the low temperature of zero to 100 degree C, an alumina and siHcon carbide, and the expansion 
coefficient of nitriding aluminum coating correspond, but if it uses at the elevated temperature of 650 to 750 degree C, 
the nitriding aluminum coating by the alumina cannot be used, but silicon carbide can be used only to a limitation. 
[0077] The susceptor equipment concerning the 3rd example, next the 3rd example of this invention is explained with 
reference to drawing 12 - drawing 28 . 

[0078] Another example concerning this invention is shown in drawing 12 -28. the susceptor equipment of this 
example - an alumimium nitride ingredient ~ it constitutes from a flat multilayer member generally - having - the 
fomiation (PAD) of ceramic pressurization porcelain - it is combined with the alimiimium nitride stem using law. The 
earth electrode and the heater are inserted between the flat laminating members of alumimium nitride. The vacuum path 
to the vacuum chuck on the front face of a susceptor, the purge gas path around a susceptor, and the thermocouple in- 
and-out hole are prepared in the alumimium nitride layer. Even a susceptor wafer buttress plate is supplied through 
closed-end path inside the wall of the hollow susceptor stem to which the slot was attached where all susceptor 
equipments (a ground connection object, the 1st lead wire for heaters, the 2nd lead wire for heaters, a vacuum 
connection object, a purge gas connection object, and thermocouple in-and-out) are another, any of corrosive susceptor 
equipment - although - it is extended through the wall of a reaction chamber so that it may not be exposed to process 
gas. 

[0079] Drawing 12 shows the enlarged drawing of this example. Wafer buttress plate equipment 100 has a top face 

102, and the vacuum-chuck slot pattern 104 and four wafer lift pinholes 106, 107, 108, and 109 are formed. 

[0080] The top face 102 is enclosed by the purge ring 1 12 which is not combined although supported by wafer buttress 

plate equipment 100. To the purge ring 1 12, it has six sites 114 for attaching six wafer guide pins 1 16 (only one is 

expanded and it is shown). u - u u 

[0081] The plate equipment 100 is supported and combined with the hollow susceptor stem 120 to which the slot was 

attached. There are six slots in a stem 120 on the outside, and a series of ridges, 124 and 129, are made between slots. 

[ for example, ] The O ring for sealing the wall of a reacfion chamber is put on the O ring globe 132 near the bottom of 

a stem 120. The engaged stem part 133 has the form which supports a susceptor to the external base matenal of the 

form with which it supplemented. If the screw thread 134 of the bottom of a stem 120 becomes the external base 
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material of the part 133 engaged with the stem and a susceptor is installed in a reaction chamber, the connector body 
136 of equipment is fixed to the bottom of a stem. Wiring and the tube 138 of equipment are connected to the 
connector body 136 of equipment. The alumina support tube 140 is inserted in the outside of the bottom edge of a stem 
120. The tube 140 prevents a little the effect to which a stem is completely exposed to a process environment in a 
reaction chamber, and makes the minimum heat loss from the upper part of the stem by radiant heat migration. 
[0082] The pins 142 and 147 fixed to the susceptor stem 120 in order to connect with the end of an earth terminal and a 
heater have come out of the end of a stem 120 respectively. 

[0083] Drawing 18 shows the equipment which is combined at the end and forms the alumimium nitride wafer buttress 
plate equipment 100 of one piece. 

[0084] wafer buttress plate equipment 100 ~ usually ~ sohd alumimium nitride - generally from some flat disks and 
stems 120 - becoming - the formation (PAD) of pressurization porcelain ~ it is combined using law. It is not known 
but the detail of a joint parameter is a manufacturer. It is based on experience and the technique of Cercom, Inc., 1960 
Watson Way, Vista, and CA 92083 U.S.A. It is made to stick mutually in Cercom by approach which activity criteria 
targets, such as an artificer of the vacuum leak test by helium, are [ second ] equal in 1x10 to 7torr 1. /, or combine with 
fitness from this. 

[0085] The vacuum-chuck slot pattern 104 and the hft pinholes 106, 107, 108, and 109 are estabUshed in the disk (or 
the 1st or the upper layer) 160 facing a wafer. The thickness of the upper layer 160 is about 0.25" (6.3mm). 
[0086] The ground loop (electrode) 170 (the continuation side which became an annular loop formation is included) of 
the upper layer 160 bottom consists of a tungsten layer with a thickness of about 0.0005" (0.013mm), and it is stuck to 
it by the upper layer 160 bottom or the upper layer which is 180 the 2nd layer (for example, based on vacuum 
evaporationo). An electrode 170 is connected with the ground pin 142 extended from the bottom of the stem 122 
grounded (electron beam joining is desirable). 

[0087] The purge gas slot 1 82 on the diameter is estabUshed in the 2nd (or purge gas slot) layer 180 in respect of being 
low (shown to drawing 18 by the dotted line), and purge gas is passed from the purge gas path 144 (mentioned later) in 
a stem 120 to the perimeter of the purge distribution channel 150 ( drawing 21 and 25). Equipment is suppUed to the 
upper layer 160, i.e., a ground-pin path, a thermocouple path, the vacuum-chuck supply path 156, and the Hft pinhole 
106 through this hole estabUshed in 180 the 2nd layer. 180 [ layer / 2nd ] is about 0.296" (7.52mm) in thickness. 
[0088] The 3rd (or heater coil pattem) layer 190 is formed downward at the 2nd layer, in order to close the purge gas 
slot 182 of the bottom of the 2nd layer. It is stuck to the heater coil array 200 on the base. Through this hole of the 3rd 
layer, equipment reaches upper 160 and is suppUed to 180, i.e., a ground-pin path, a thermocouple path, a purge gas 
path, a vacuum-chuck supply path, and the Ufl pinhole 106 the 2nd layer. 190 [ layer / 3rd ] is about 0.145" (3.68mm) 
in thickness. 

[0089] The heater coil array 200 consists of a tungsten layer with a thickness of about 0.0005" (0.013mm), and is stuck 
by the 3rd layer of the 190 bottoms (for example, based on vacuum evaporationo). The heater coil is arranged along 
with the concentric circle connected to three trains at the sine mold meandering pattem 202. Only in order to avoid 
vacuum path 155a and the Ufl pinhole 106, a normal wave pattem separates and it passes through the pattem. It 
connects with the end of the meandering pattem 202 in succession, and the perimeter [ protection ] heater ring loop 
formation 204 encloses the perimeter, the perimeter [ resistance protection ] loop formation 204 increases an input to 
the susceptor of the perimeter ~ making - the ordinary lay of the perimeter - many heat loss is compensated. Since the 
heat loss of the perimeter is large and the geometry of the meandering pattem 202 and the ring loop formation 204 
compensates low temperature, it can use heater control of a single zone. About 7.14-ohm resistance is attached in the 
meandering part 202 and the protection heater ring 204 of all heaters in 20 degrees C. It connected with the electrode 
pins 145 and 147 for heaters (electron beam joining is desirable), and the heater is extended upwards from the bottom 
of a stem 120. 

[0090] The base of a heater 200 is covered with the 0.03" (0.79mm) paper thin layer 207 of alumimium nitride. This 
layer 207 acts as a packing material by association, and covers a heater 200, and divides the lower next layer. 
Equipment can pass through this layer to the upper layer through a hole. 

[0091] The vacuum distribution (or the 4th) layer 209 consists of two separate parts, the 4th interior layer 210 of 
discoid, and the 4th annular external layer 220, and is prepared in the 3rd layer and paper thin layer 207 bottom. The 
slot 149 on the radius was established in the 4th interior layer 210, and it is extended from the stem 120 to the 
periphery enclosure of the 4th interior layer 210 in it. The 4th external layer 220 has a bigger bore than the outer 
diameter of the internal layer 210, and when two-layer is generally located in a concentric circle, the vacuum of the 
perimeter of a susceptor is distributed to the hole which the annular path 151 was formed among them and has 
connected with the susceptor surface vacuum-chuck slot pattem 104, 155 [ for example, ]. As shown in drawin g^ and 
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20, the perimeter flange 222 is formed, the outer wall of the perimeter channel 150 is formed in the surroundings of the 
2nd (180) and 3rd (190) layers, and the 4th external layer 220 is made to distribute purge gas. Equipment is supphed to 
a layer, i.e., a ground-pin path, a thermocouple path, a purge gas path, the upper heater pin path, and the upper lift 
pinhole 106 through the hole of these 4th layer 210 and 220. the inside of the external flange 222 - 209 [ layer / 4th ] is 
about 0.125" (S.lSmm) in thickness. The extemal flange 22 is going up by about 0.597" (15.16mm) above the field 
where the layer is low (the 2nd layer is almost the same as the upper part of 180), and has 0.195" (4.95mm) in 
thickness. 

[0092] The 5th layer of a pars basilaris ossis occipitalis, 230 [ layer / 4th ] is combined with the base of 209, in order to 
close the 4th layer of the annular vacuimi path between the interior 210 of 209, and the exterior 220. This base of the 
5th layer is combined with the upper part of the susceptor stem 120. All equipments pass respectively in the upper layer 
through a hole. 230 [ layer / 5th ] is about 0.123" (3.12mm) in thickness. 

[0093] above-mentioned the 1- when the 5th layer (160, 170, 180, 190, 200, 209, 230) is combined together, wafer 
buttress plate equipment 100 is constituted. It is this example of the susceptor equipment which requires the susceptor 
stem 120 and the purge ring 1 12 for this invention with wafer buttress plate equipment 100. The detail of various parts 
and adaptation are understood by the following detailed explanation. 

[0094] Drawing 13 shows the side face of the susceptor of drawing 12 , the purge ring 1 12 is removed and the heater 
support tube 140 is shown by the cross section. The shelf usually occupied in the purge ring 1 12 in this drawing is seen 
around [ upper part ] equipment 100. 

[0095] Drawing 14 is the plan which looked at drawing 1 3 from 9-9. the perimeter purge gas distribution channel 150 - 
- the extemal flange 222 - it is located inside exactly. The array impression 226 turned to the purge ring 1 12 is formed 
so that it may be in agreement with the purge array key 1 15 ( drawing 17 ) of the ring 1 12. It connects with the vacuum 
path equipment which passes in the upper layer 160, and the vacuum-chuck slot pattern 104 is installed in a core on 
top. The detail of a vacuum-chuck slot pattern is looked at by drawing 19 . Drawing 20 expands the cross section of the 
upper layer 160 perpendicularly. A series of cardiac channels 171 of these are formed in the vacuum-chuck pattern 104, 
and it connects mutually to the perimeter 176 and core 173 neighborhood in a little shallow crossover channel slot. The 
slot 174 on the round has connected the main radial slot 173 and the extemal radial slot 176. It has connected with a 
series of eight vacuum supply paths, and the crossover channel slot 176 is arranged at spacing equal to the surroundings 
of a core. Each vacuum supply path 164 is connected with two narrow plasma lock out vacuum outlet holes 162. These 
holes 162 are sizes prevented so that the plasma of washing gas, for example, a fluorine etc., may not arrive at a 
vacuum path. 

[0096] Drawing 15 shows the end Fig. of the pars basilaris ossis occipitaUs of the susceptor stem 120. The touch-down 
connector pin 142, the array criteria hole 143, the purge gas path 144, the heater (the 1st) connector pin 145, the 
vacuum path 146, the heater (the 2nd) connector pin 147, and the thermocouple path hole 148 are formed in the wall of 
the bell shape susceptor stem 120 anticlockwise. 

[0097] Drawing 16 is the cross section of the stem 120 which cut off drawing 13 by 11-11. A contact, and 142, 144, 
145, 146, 147 and 148 are as above-mentioned, are embedded in the wall of a stem and sealed mutually. It decreases 
the cross section of a stem, the slot 122 variously extended above a stem 120 to the lower layer 230 of susceptor plate 
equipment 100 maintaining comparatively high stracture rigidity. Cross sections decrease in number by reduction in 
area, it can separate from wafer buttress plate equipment 100, heat can conduct, and the heat lost by that by conduction 
under a stem 120 can be decreased. Heat loss is decreased as the core 130 of the hollow of a stem is also filled with the 
bad air of conduction of heat. 

[0098] Drawing 17 is the cross section which cut off drawing 14 by 12-12. The ground connection pin 142 is a tungsten 
rod with a diameter of about 0.093" (2.36mm). This pin 142 has a pin head with a diameter of about 0.156" (3.96mm), 
holds the 2nd layer of the upper limit of a pin 142 to the ground loop 170 in which the contrary has opened shallowly 
on 180, and is fixed. The head of a pin 142 is connected with a ground loop 170 by electron beam joining (it is 
mentioned above like). Although it is about 0.125" (3.175mm) in diameter and a ground pin carries out expansion 
contraction freely also to a temperature change, the grounding device hole for ground pins which passes through the 
various layers of a stem 120 and wafer plate equipment 100 is prevented so that a pin head may not separate from a 
ground loop 170 in addition. The path of the vacuum path passing through the front face of a stem and the wafer means 
for supporting 100 is shown. Although it must seal firmly so that the above-mentioned helium test may be resisted 
since the slot 132 of the stem O ring of the exterior of a stem 120 is divided by the parting line of the susceptor 
equipment configuration part on the slot 132 on the O ring and it is exposed to a vacuum, the thing under the 
component 132 exposed to an ambient atmosphere, i.e., the slot on the O ring, and the thing inside the hollow 
alignment 130 of a stem 120 do not have to carry out a leakage test. 
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[0099] Drawing 17 also shows the cross section of the purge ring 112. The purge ring 1 12 is in the location gone up 
from the actuated position as shown. When it is in an actuated position, the purge ring array key 115 has got into the 
slot 226 of wafer means-for-supporting 100 array. 

[0100] Drawing 21 shows the cross section which cut off drawing 14 by 16-16. It connects with the heater layer 200 
and the 2nd heater pin 147 is shown. The installation and installation are the same as that of the above-mentioned 
ground pin 142. Opening of the annular vacuum path 146 is seen on a lower layer 230. It connects with the purge gas 
slot 182 in 2nd layer 180, and the purge gas path 144 is shown. It connects with the discharge path 184 ( drawing 26 , 
27) through an orifice 185, and the slot 182 on the purge gas results in the perimeter channel 150 of the circular flange 
222 interior. 

[0101] Drawing 22 shows the cross section which cut off drawing 14 by 17-17. It connects with the heater layer 200 
and the 1st heater pin 145 is shown. The installation and installation are the same as that of the above-mentioned 
installation pin 142. From the stem 120, the hole 148 for thermocouples passes through all layers other than upper 160, 
and is shown. Two thermocouples (not shown) are attached in the interior of the end of the tube contiguous to the rear 
face of the upper layer 160. One thermocouple is measured and a signal is sent to a temperature controller (not shown). 
Another thermocouple is connected with the excess temperature linkage sensor (not shown). A thermocouple tube is 
smaller than the thermocouple hole 148, and is attached in the connector body 136 of equipment by means of a spring, 
and since a thermocouple is continuously urged to the rear face of the upper layer 160, a tube carries out thermal 
expansion of it during actuation. 

[0102] Dravnng 23 shows the cross section which cut off drawing 14 by 18-18. Two of the path of eight length which 
has connected the vacuum path 46 with the front face of wafer buttress plate equipment 100 are shown. The lift 
pinholes 106 and 108 are seen. 

[0103] Drawing 24 is the enlarged drawing of the thermocouple hole 148 of drawing 22 . The layer of wafer buttress 
plate equipment 100 is seen as mentioned above. 

[0104] Drawing 25 and drawing 27 show the enlarged drawing of the cross section around plate equipment 100. The 
purge ring 1 12 is shown appropriately (in drawing 27 , the guide pin 116 (shown in drawing 12 ) is arranged only by 
six around a ring 1 12 of the surroundings, and these locations are in the radius which has projected from the 
surrounding purge ring array key of surrounding one side to the ring by 5, 55, and the 55-degree arc succeedingly, 
therefore a pin 1 16 is not located above the purge gas path 184 in fact). The base of the purge ring 112 covers the top 
face of the perimeter [ purge distribution ] channel 150. This ring 1 12 has a slot 1 19 on that base, 240 (near the end, the 
orifice is narrow) pieces in which the orifice hole 117 was installed at equal spacing are prepared in the surroundings of 
a ring 112, and purge gas flows toward the edge of the wafer processed on a susceptor (not shown). The orifice hole 
117 goes into the narrow angular periphery slot 118, and makes purge gas distribute from 240 more orifice holes 117. 
Purge gas forms the gas sheet which continued from the slot 118, and it prevents that process gas adheres to the edge 
and rear face of a wafer by that. 

[0105] Drawing 28 shows the susceptor equipment of this example by arrangement in a reaction chamber 244. The gas 
distribution plate 246 is formed in a reaction chamber 244, and the susceptor wafer back face 250 is faced. Susceptor 
equipment 260 is supported in the engaged stem part 133 from which it is moved up and down, and the susceptor 
****** device 256 is acquired with a lock nut 135. As for the reaction chamber 244, the surroundings of susceptor 
equipment 260 are sealed by oil flinger 248. Susceptor equipment 138 is connected with the end of a stem. Four wafer 
lift pins 252 are attached in the lift pinhole in a susceptor. If a susceptor descends, the end of a lift pin will contact the 
Uft finger retaining ring 254, and the hft pin 252 will raise the wafer for migration. A wafer is moved with a robot type 
[ which a lift finger retaining ring also moves / robot / up and down, and moves a wafer within and without reaction 
chamber 244 ] automatic blade (not shown). 

[0106] This example shows the intemal heating susceptor using a comparatively small stem (about 2"(50.8mm) O.D.) 
in a compact reaction chamber. 

[0107] Although this invention has been indicated about the specific example, this contractor will admit that 
modification of a configuration and a detail is made, without deviating from the real intention and range of this 
invention. 
[0108] 

[Effect of the Invention] As mentioned above, since alumimium nitride is used as an ingredient of a susceptor block 
according to this invention as explained to the detail, even if it exposes to the fluorine system plasma, there are no 
corrosion, raising dust, etc. of a susceptor block, the use in an elevated temperature is possible for them, and 
deformation of a susceptor block etc. almost produces them hardly also in an elevated temperature. Moreover, since 
there is no consumption of a susceptor block also by prolonged use, there is also no need for covering by the protective 
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coat. Therefore, the fall of the dependability by a protective coat like the conventional susceptor block separating etc. is 
not caused. 

[0109] Moreover, since alumimium nitride has thermal conductivity comparable as aluminum, the homogeneity of tfie 
temperature on the front face of a susceptor can acquire temperature homogeneity comparable as aluminum. 
[01 10] Furthermore, according to this invention, since it is not exposed to the gas around a cylinder-like-object-with- 
base object, and internal wiring does not corrode with fluorine gas etc., the dependability of wiring [ wiring for RF 
electrodes and wiring for metal heaters ] which pass through the cyUnder-like-object-with-base inside of the body of 
equipment improves. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
dcuxiages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view of the susceptor equipment concerning the example of this invention. 
[Drawing 2] some susceptor bodies concerning the example of this invention - it is a cross-section perspective view. 
[Drawing 3] It is the explanatory view of the heater for heating used for the susceptor body concerning the example of 
this invention. 

[Drawing 4] It is the cross-section side elevation of the susceptor equipment concerning the example of this invention. 
[Drawing 5] It is the explanatory view of the CVD system using the susceptor equipment concerning the example of 
invention. 

[Drawing 6] It is the perspective view of the susceptor equipment concerning this invention. 

[Drawing 7] It is the side elevation of the susceptor equipment of drawing 6 . . 

[Drawing 8] It is the partial cross-section perspective view of the susceptor wafer buttress plate concerning this 

invention. 

[Drawing 9] It is the top view of the resistance heater partially shown in drawing 8 . 
[Drawing 10] It is the side elevation of the heater of drawing 9 . 

[Drawing 11] It is drawing showing the susceptor equipment of drawing 6 in a CVD reaction chamber. 

[Drawdng 12] It is the perspective view of the equipment of the example of the susceptor equipment concerning this 

invention. 

[Drawing 13] It is the side elevation of the susceptor equipment of drawing 12 . 

[Drawing 14] It is the plan of susceptor equipment which looked at drawing 12 from 9-9. 

[Drawin g 15] It is the bottom view of the susceptor equipment which looked at drawing 13 from 10-10. 

[Drawing 16] It is the sectional view which cut off drawing 13 by 1 1-1 1 . 

[Drawing 17] It is the sectional view which cut off drawing 14 by 12-12. 

[Drawing 18] They are the purge ring of the susceptor equipment of drawing 12 , and an exploded view without a stem 
sleeve. 

[Drawing 19] It is the perspective view of the upper layer of the susceptor equipment of drawing 18 . 

[Drawing 20] It is the cross-section enlarged drawing which cut off drawing 19 by 15-15. 

[Drawing 21] It is the sectional view which cut off drawing 14 by 16-16. 

[Drawing 22] It is the sectional view which cut off drawing 14 by 17-17. 

[Drawing 23] It is the sectional view which cut off drawdng 14 by 18-18. 

[Drawing 24] It is the cross-section enlarged drawing which cut off drawing 22 by 19-19. 

[Drawing 25] It is the cross-section enlarged drawing which cut off drawing 22 by 20-20. 

[Drawing 26] It is the cross-section enlarged drawing which cut off drawing 27 by 21-21 . 

[Drawing 27] It is the cross-section enlarged drawing which cut off drawing 21 by 22-22. 

[Drawing 28] It is drawing showing the susceptor equipment of drawing 12 in a CVD reaction chamber. 

[Description of Notations] 

2, 21, 25 [ ~ Material gas injection nozzle, ] - 4 Susceptor, 29 - 5 A plate, 31 ~ 6 A case, 33 7 - 1 1 A wafer (semi- 
conductor substrate), 39 - 12 A susceptor block, 41 - RF metal-electrode plate, 13 43 ~ 14 The heater for heatmg, 45 - 
- 15 A thermocouple, 47 - Through tube, 17 49 - 32 A metal member, 53 ~ 34 A gas supply tube, 55 ~ Mass 
controller, 36 57 [ - Lifting device, ] - 38 GASUBON **, 59 ~ A gas pipe, 42 - A plate, 44 51 [ - 62 A ** Lowe's 
attaching part 71 / - An injection tip, 70, 73, 78, 81 / - A switch, 72, 75, 76, 79 / - 74 An RF generator, 77 / - 
Controller. ] - 52 A hole, 65 - 54 A top plate, 67 - 56 An exhaust port, 69 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This docximent has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 7] 
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[Drawing 8] 



http://www4apdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



JP,07-153706,A [DRAWINGS] 



47 




[Drawing 12] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



JP,07-153706,A [DRAWINGS] 



116 




[Drawing 13] 
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[Drawing 14] 
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[Drawing 17] 
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